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$m_{ij}\in \mathrm{t}\infty,$ $1,2,3$ , $\cdot$ . . }, $m_{ii}=1$ , $m_{ij}=m_{ji}>1$ if $i\neq j$
$n$
1 $n$
$m_{ij}=2$ $i$ $j$ $m_{ij}=3$ $i$ $j$
$m_{ij}>3$ $i$ $j$ $m_{ij}$
$J$
$M$ $\{\mathrm{e}_{1}, \cdot:\cdot, \mathrm{e}_{n}\}$ $n$
$V$ $V$ – $(\cdot, \cdot)$
$( \mathrm{e}_{i}, \mathrm{e}_{j})=-\mathrm{c}.\mathrm{o}\mathrm{s}\frac{\pi}{m_{ij}}$
$V$ $\sigma_{i}(1\leq i\leq n)$
$\sigma_{i}(\mathrm{e}_{j})=\mathrm{e}_{j}-2(\mathrm{e}_{i}, \mathrm{e}_{j})\mathrm{e}_{i}$ $(1 \leq j\leq n)$
$\sigma_{\mathrm{i}}$ 2 $V$
$\sigma_{1}\cdots,$ $\sigma_{n}$ GL(1 $W$ ( $M$ )
$\mathcal{W}^{r}$
$’-$.
(( )) $\sigma_{1},$ $\cdots,$ $\sigma_{n}$ ; (( )) $(\sigma_{i}\sigma_{j})m_{i\mathrm{j}}=1$ $(1 \leq i, j\leq 71)$
$W$ $\{\pm 1\}$ $\in$ $\epsilon(\sigma_{i})=-1$
– $W^{\gamma+}$ \breve - $V$
$\Phi=\{\sigma(\mathrm{e}_{i})|\sigma\in\dagger\phi^{r}, 1\leq i\leq n\}$



























– $\{\mathrm{e}_{1}, \cdots, \mathrm{e}_{n}\}$ $n$ $V=\oplus_{i=1}^{n}{\rm Re}_{i}$
$V$ – $(\cdot, \cdot)$ : $V\cross Varrow \mathrm{R}$
$( \mathrm{e}_{i}, \mathrm{e}_{j})=-\cos\frac{\pi}{m_{ij}}$
$(1 \leq i, j\leq n)$
$0$
$V$ $\sigma_{i}(1\leq i\leq n)$









$\sigma_{i}$ $(\cdot, \cdot)$ :
$(\sigma_{i}\mathrm{v}, \sigma_{i}\mathrm{v}’)$ $=(\mathrm{v} - 2(\mathrm{q}, \mathrm{v})_{9,\mathrm{v}’} - 2(\mathrm{e}_{i}, \mathrm{v}’)\mathrm{e}i)$
$=(\mathrm{v}, \mathrm{v}’)-2(\mathrm{e}_{i}, \mathrm{v}’)(\mathrm{v}, \mathrm{e}_{i})-2(\mathrm{e}_{i}, \mathrm{v})(\mathrm{e}_{i}, \mathrm{v}’)+4(\mathrm{e}_{i}, \mathrm{v})(\mathrm{e}_{i},$ $\mathrm{v}’\mathrm{I}(\mathrm{e}_{i}, \mathrm{e}_{i})$
$=(\mathrm{v}, \mathrm{v}’)$
$W$ $(\cdot, \cdot)$ $V$ $O(V)$
$G$ $G$
$g=h$ $(g, h\in G)$
$g_{1}g_{2}\cdots g_{\ell}=h_{1}h_{2}\cdots h_{m}$ $(g_{i}, h_{j}\in G)$
$G$ $G$
$G$











$\sigma_{1},$ $\cdot,$ $.,$ $\sigma_{n}$
$(\sigma_{i}\sigma_{j})^{m_{ij}}=1$ $(1 \leq i, j\leq n, m_{ij}<\infty)$
$\sigma_{i}\sigma_{j}\sigma_{i}\cdots$ $=’\sigma_{jij}\sigma\sigma\cdots$
m,J m,,




$\in$ : $Warrow\{\pm 1\},$ . $\epsilon(\sigma_{i})=-1$






$W_{1},$ $\cdots$ , $W_{r}$
$W\simeq W_{1}\cross\cdots\cross\iota,V_{r}$
$–$ ( .-. )
$\mathrm{i}’$,
$\Phi=\{w(\mathrm{e}_{i}) |uf\in W1\leq i\leq n\}\subset \mathrm{t}^{r}$,





(2) $(\cdot, \cdot)$ $W$
(3) $(\cdot, \cdot)$ $(n-1,1)$ $n$
$n-1$
$W$
$\mathrm{A}_{n}$ $\infty\cdots\cdot\infty$ $n\geq 1$
























( ) $\cross$ ( )=( $\Phi$ )
$z=\omega^{h/2}$ $W$ H3















$m\geq 11,$ $(m, 6)=1$
$\phi$ : $W_{m}^{+}arrow A_{m}$
$\phi(a)$ $=(1,2,3, \cdots, m)$
$\phi(b)$ $=$ $\{$
$(1, m)$ $(2, m-2)(3, m-4)\cdots(t, m+2-2t)$ if $m=3t+1$




$(1, m)$ $(2, m-2)(3, m-4)\cdots(t-1, t+5)(t, t+3)$ if $m=3t+1$
$(1, m)$ $(2,7n-2)(3, m-4)\cdots(t-1_{:}t+6)(t,$ $t+4\mathrm{I}(t+1, t+2)$ if $m=3t+2$
$\phi(a)\phi(b)$
$=$ $(\underline{9},77l-1.7n)(3, m-3,7n-\underline{?})\ldots(t+1, \eta+1-2t, \uparrow n+2-2t)$
$=$ (1) $(arrow 9, m-1, m)(3, m-3,77l-\underline{9})\ldots$
$(t, m+3-2t_{;}\tau n-.+4-2t)\{$
($t+1,$ $t+2$ . $t+3\mathrm{I}$ if $\uparrow n=3t+1$





$d$ $=(baba^{-1})^{6}$ $=(1,2)(m-2, m)$





$A_{m}$ $=$ $\langle (1, 2, 3-, \cdots, m), (2,3,4)\rangle$




$\mathrm{M}.\mathrm{W}$ .Liebeck, $\mathrm{C}.\mathrm{E}$.Praeger, J.Saxl
A dassification of the maximal subgroups of the
finite alternating and symmetric groups
J.Algebra 111, 365–383 (1987)
(2) $m\geq 11$ $\phi$
$m$ UNIX
Magma Gap DOS Gap
–
Magma $\phi$





























(3) $\phi$ $A_{m}$ 2 3
$\mathrm{G}.\mathrm{A}$ .Miller
On the groups gene$ra,ted$ by two operators
Bull. A.M.S. 7, 424–426 (1901)
$A_{k}=\langle x, y\rangle$ for some $x.,$ $y\in A_{k}$ with $x^{2}=y^{3}=1\Leftrightarrow k\neq 6,7,8$
$xy$ 0–
117
(4) $m=p=$ $\geq 11$ $W_{p}^{+}$ $\mathrm{L}_{2}(p)=\mathrm{p}\mathrm{s}\mathrm{L}(2, \mathrm{Z}/p\mathrm{Z})$
$\theta$
$\theta(a)$ $=$ $\in \mathrm{L}_{2}(p)$
$\theta(b)$ . $=$












$[\Gamma : \triangle(_{\mathit{1}}\mathrm{V})]=|W_{N}^{+}|$ $N>6N\leq 5$
$\triangle(N)$
$W_{N}^{+}$
(6) $m\geq 11$ $(6, m)=1$ $m$ $\Gamma$ $\Lambda(m)$
$\Lambda(|n)=\mathrm{K}\mathrm{e}\mathrm{r}[\Gammaarrow W_{m}^{+}arrow\wedge 4_{m}]$





(7) $G$ $(6, m)=1$ $m\geq 11$
$G\subseteq A_{m}$








$G$ $\mathit{1}1(G)$ $\mathrm{H}$ $\Lambda(G)$
$R(\Lambda(G\mathrm{I})=(\Lambda(G)\backslash \mathrm{H})^{*}$
$l\mathrm{i}_{m}’$ $\mathrm{A}_{G}’$ $R(\Lambda(m)\mathrm{I}$ $R(\Lambda(C_{\tau}\mathrm{I})$
$A_{m}\simeq \mathrm{G}\mathrm{a}1(\mathrm{A}^{\nearrow}m/\mathrm{C}(j))$
$l\mathrm{i}_{C_{\mathrm{I}}^{r}}^{\Gamma}$ $\mathrm{A}_{7n}’/\mathrm{C}(j)$
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